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PROGRAM ELEMENT EVALUATION REPORT

STATE: Maine

DATES OF EVALUATION: June 12-25, 2002 and August 12-21, 2002

PROGRAM ELEMENT EVALUATED: Growing Area Classification

A. Status of Deficiencies from Last Program Evaluation

The FY 2000 evaluation of the Maine Department of Marine Resources (DMR) Growing Area
Classification Program found that DMR was not in compliance \wa\ational Shellfish
Sanitation Program (NSSP) Model Ordinance (MO). Then@rg Area Program was not in
compliance in five different areas relating to ShellstGc&wing AreagMO Chapter 1V).

Below are the deficiencies noted during the FY 2000 evaluation and the corrective actions
implemented by the state program.

1) Area classifications were upgraded without completed sanitary survey reports. This
deficiency was corrected when the water qualitff sampleted the necessary addendums to
the sanitary surveys. Each addendum addressed water quality results and potential pollution
sources near the affected area. This review provided adequate justification for the change in
classification.

2) Incomplete annual updates. This deficiency was addressed bretition of two forms
which list the minimum requirements of the Model Ordinance. _The Growing Area Annual
Reviewevaluation form reminds the water quality spestdbh address each item in Chapter
IV of the MO that is recommended for review. The fdratame effective September of
2000 and will be used for the annual updates.riiateolicy requires that the updates be
completed by February'bf each year for the previous calendar year.

3) When the data shows that a station no longer meets the dotethi@ current classification,
the area must be reclassified promptly. During this evaluation, ten gravaag were
reviewed. Growing area EG (Union River Bay) had one sample station in whicH"the 90
percentile was 79 MPN. The upper limit for the three tube decirdilosh test used by
DMR is 49 MPN. This deficiency was addressed through a reclassification of the area.

4) Conditional area management plans do not haveleted annual reviews nor do they have
a review of the analytical data to demonstrate that the area meiténia ¢or the
classification while in the open status. A quationtrol component to the growing area
standard operating procedures was implemented in February of 2001. A corspeshen
review of the conditional area management plan will mepdeted concurrently with the
annual update to the sanitary survey.



5) The impact from wastewater treatment plant ( WWTP) discharge gndivng area was not
completely evaluated. Closures around two outfalls were reassessed and subsequently
enlarged (Wells and Ogunquit WWTPSs). Field personnel from the FDA Headquarters in
Washington, D.C. have assisted the DMR with completing hydrographic work at various
locations in the state. The potential use of computer imgds also being explored.

Three recommendations were made to help strengthenaWwengrarea program. The first was

to use a GIS generated map to ensure consistency, providy afatiaid in interagency sharing

of information through the use of data layers. The second was to record water body 8aw rate
actual volume measurements of either gallons or liters and naalely on low, medium or

high signifiers. The third was to format the biatogontingency plan similar to the outline

found in the NSSP MO Chapter IV. The recommendations have been reviewed by the DMR and
are at various stages of implementation into the program.

B. Total Number and ldentification of Marinas Evaluated

Maine currently has fourteen marinas, located in ten different growing araiaarehn close

proximity to approved shellfish harvesting areas. Edd¢he fourteen marinas evaluated are
located within conditional areas. Due to the low number of marinas suitalles review, file
reviews were completed on all fourteen. The file review was atedwn June 17, 2002 in the
West Boothbay Harbor Field Office. Field visits were conducted at eight of the marinas, three in
June and five in August. The following table lisech of the marinas by their growing area.

Closure Number

(Legal Notice) Marina Name (or Water Body)

Shellfish Growing Area

B - York Harbor C-2 York Harbor Marina
D - Webhannet River C-5 Webhannet River Moorirejd-
| - Casco Bay C-14 Falmouth Foreside Mooringdiel
| - Royal River C-16 Royal River Boatyard*
| - Royal River C-16 Yankee Marina*
J - Harraseeket River C-17 South Freeport Marina*
J - Harraseeket River C-17 Strouts Point Marina*
J - Merepoint Neck C-18(C) Paul’'s Marina*
L - New Meadows River C -18(B) New Meadows Marina
N - Whites Island C-22 Whites Island Mooring Field
EB - Benjamin River C-39(F) Benjamin River Mooring Field
EH - Somes Harbor C-44(A) Somes Harbor Moorirg)d=i
El - Sorrento Harbor C-50 Sorrento Harbor Mooring Field*
EJ - Birch Harbor C-52(F) Birch Harbor Mooring Field*
* Field visits



C. Program Areas Evaluated/ Marinas and Marine Biotoxins

Marina Closure Zone Evaluations

The marina community within Maine will only operate parthef year due to adverse regional
weather. The operating procedures the marinasihgdace provide an excellent opportunity

for the shellfish growing waters to be accessiatéeast part of the year, to direct market harvest
through the use of conditional management plans.

The closure zones evaluated were created by tteeustaing volumetric calculations. Each of the
different calculations were verified during this program evaluation (Appendikdg¢h marina is
described below, including the information used in the calculation of the claswge Zhere is a
shellfish classification map depicting the current conditional area closure enforced by the DMR
Marine Patrol. The circle added to each map represents the minimum dezjosre based on

the most current information available. An aerial photogragheotorresponding area is also
included (where available) to illustrate the surrounding area andytbetlof any associated
mooring field.

i. York Harbor Marina

This marina, located in the York River, is approximatelyr fimiles north of Kittery. The marina
has approximately 50 boat slips and space for up to 336 tuohe moored in open water
adjacent to the marina. A total of 75 boats wereuthented to have on-board discharging toilet
facilities. The state has made the assumption that no more t#aofTbe 75 boats will be
discharging on any given day. The average middelgh in the vicinity of the marina is 15.5
feet. Completed calculations during this review revealed that a 1,535 foot radnetiegnérom
the fixed structure would be needed to sufficiently dilute the potential fecal bacteriatorggina
from the marina proper. As demonstrated below, it ismegended that the southeast closure
line be extended further eastward to provide an adequate closure. Tihz da@s not provide
sewage pump-out to its patrons.
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ii. Webhannet River Mooring Field

The Webhannet River, located near the town of Wells, does not have a formal mapera pr
There are, however, 124 moorings within the main channel of threwhieh leads to the Gulf

of Maine. Approximately 62 boats were found to have toilets that have thy @mbdischarge
sewage into the waterway. The assumption was nati@d more than 75% would discharge in
a single day. The average depth in the main chamd8 feet. The completed calculations
revealed a 1,511 foot closure zone is needed based on current conditions in the aheavnAs
below, the size of this closure zone is sufficient. There are no sewage pump-out facilities
available to boaters within this drainage basin.

iii. Falmouth Foreside Mooring Field

Casco Bay is located immediately north of Portland. The Famféareside area of the bay
does not have a floating marina structure. It does aareall dock for launching dinghies and
provides water access through a nearby boat ramp. An estimated 800 hwatstine area.
According to the harbormaster, nearly 700 of the 800 boats present are able to discharge fe
waste directly into the shellfish harvesting watergs énticipated that no more than 525 (75%
of the 700) boats will discharge during a single day. The mid-tide depth has been dedumen
be 26 feet within the mooring field. The calculated closure zone néedearadius of 3,626
feet. The current closure zone connects the adjacent land masses. This was d&rdhle m
closure lines more discernable for harvesters and the officers conducting patrol activities. From
the pictures below, it can be seen that the closuregs Enough to encompass all of the boats
within the mooring field. A local environmental awareness group, the Friends of Casco Bay,



operate a sewage pump-out boat. The group schedules appointments with indoadual
owners and will travel throughout the bay to previllis service.

Iv. Royal River Boatyard and Yankee Marina

The Royal River Boatyard and the Yankee Marina are located approximatelyliomdenfrom

one another in the Royal River, near the town of Yarmouth. The boalyeated on the east

side of the river, has a floating dock system with 50 bgas sind no mooring field. Itis

estimated that 30 boats have toilet facilities at the boatiiamiever an updated review of this
number has not been completed. The boatyard does offer sewage pump-ouptirthvest The
average mid-tide depth is 12 feet in the centéh@ithannel. Since the Royal River Boatyard is
located within a conditionally restricted area used for depuration during the winter months when
no boats are present, the calculations were based on 88 MPN per I@CaMtoliform bacteria.
Based on these calculations, the closure zone around the Royal River Boatyard should be 511
feet.

The Yankee Marina is located on the west side $iheren the northwest corner of the upper
Royal River. This marina has 110 boat slips and no asedai@ooring space around the marina.
The average mid-tide depth around the marina is 12 feet. The marina does offer semage p
out to their occupants. There is minimal docum@mtaregarding exact numbers of boats with
discharging facilities. A visual assessment ofdlea estimated that 86 boats could discharge
fecal waste into the shellfish growing waters. The closure calculations were based on 88 MPN



because this marina is also within conditionally rettd waters. The closure zone around the
Yankee Marina was calculated to be 871 feet.

The Town of Yarmouth maintains 61 moorings adjatenihe town landing which is
immediately north of the Yankee Marina. Most of the boats present in the mooring field are
small recreational watercraft with no discharging féesi. The Yarmouth mooring field is
within the boundary of the calculated Yankee Marina closure zone.

The map below has two sets of concentric circles. The larger circles were calculated based on 14
MPN as reference should the area be upgraded in classification to Conditionally Approved. The
smaller set of circles are based on 88 MPN for the currassification of Conditionally

Restricted. As shown below, the marina closures currently imposed ooyheRRver are

adequate to protect public health.

v. South Freeport Marina and Strouts Point Marina

The Harraseeket River is a small river basin that ig thmmee miles long near Freeport. The

river contains conditionally approved areas that were established on its southern half for both the
marinas and a WWTP outfall located near the head of the river. Thedawmasilocated within

the Harraseeket River are the South Freeport Mamcthe Strouts Point Marina. These

marinas are located beside one another and will be treatee dsrge marina. The DMR water
quality staff completed reverse calculations for the naastaff so they would know how many

boats, that had the ability to discharge sewage, would be allowed into the areas current



classification boundary. The numbers used during tlakiation mirrored the information
provided to the marina staff by the DMR.

The South Freeport Marina comprises the north side of the naagaa This marina has 90 boat
slips within the marina proper boundary. The S8dRoint Marina currently has space for 110
boats within its boundary to the south. The collective mooring field located in the cktiter
channel has space for approximately 300 additiboats. Both marinas have placed limits on
how many boats with discharging toilets they will allatstheir marina. Collectively there are
114 boats with documented discharge capabilities. Due to the number of libatmatina, the
total number of documented boats with toilet facilities wsed in the calculation of the closure
zone. The mid-tide depth is approximately 33 feet at center chamth2Ddeet within the

marina proper. The calculated closure zone is 1,503 feet emanating from the outside border of
the marina. The diagram below shows the concentric cindesthe corners of the permanent
docking structure. There is one large circle that encompasseghalsrhaller circles to better
describe the closure area.

Field observations during this evaluation revealed that most of the moored boats within the
WWTP conditional area located between the marina and Wu\it@ll have been moved to the
prohibited waters adjacent to the outfall. It is evidennftbe diagram below that the calculated
closure line exceeds the current closure line laylpel,000 feet. The northern border of the
marina closure zone currently in place should be reassessed to determine its new position.



vi. Paul's Marina

Paul’'s Marina is located on Merepoint Bay along the Brunswick/Harpswell Town Line. The
marina provides mooring space for 140 boats. Tiseme permanent docking structure
associated with the marina. Boats are launched frongkedinat ramp and a small floating
dock where boats may be temporarily secured. Vheage mid-tide depth in the area is 14 feet.
The marina does provide a floating pump-out station éatat the mooring field to its occupants
at no cost. The pump station holding tanks are then transferred to land for proper disposal.

The number of boats with marine toilets varies throughout tteoseaOn average, 50 boats may
be present at any time. The full 50 boats were used to com@aidution calculations. The
calculations determined that a 1,535 foot radius ceosuneeded as a precaution. The area to
the southwest should be reassessed to determine thernoaftie new closure line.

vii. New Meadows Marina

The New Meadows Marina is located near the headwaters of the New Meadows River,
immediately downstream from Bath Road near Cooks Corner. The marina has 70 boatislips a
provides no additional space for the mooring of ®odip to 20 boats with on-board toilets have
been documented at the marina during the seado&.marina does provide sewage pump-out to

its patrons. The average mid-tide depth near the marina is 13 feet. All 20 boats will be used for
the purpose of calculating the closure.



The dilution calculations revealed that the half-circle radius should extend outward 983 feet from
the marina. As shown below, the New Meadows River is too narrow for the standard radius
calculation to be effective. The closure was then based aalitidated area and found to

require 1.4 x 10m? or 34.5 acres to ensure adequate protection to the public.

The map below shows the New Meadows Marina adjacent to Baith Rbalso depicts the 983
foot radius closure as well as where the 34.5 acre closure liud Wwe on the river. The 81.2
acre closure line shows the existing closure ioglay the DMR. The closure for this marina is
substantially within the existing closure.

viii. Whites Island Mooring Field

This mooring field is located near Whites Island along the SheeRseer adjacent to

Wiscasset. No marina structure exists as part of this mooring field. The field consists of 140
moorings which are rented by town residents on an annual basis. The harbototadtst at

the town dock, has documented 25 boats with toilet facilities. The averdgile depth at this
part of the river is 23 feet. The town does provide sewage pump-out to the occupants of the
mooring field.



Dilution calculations revealed that the precautigrdosure around the 25 boats in the mooring
field should be a minimum of 831 feet. A circle representing the closure zeheda added to
the map below and is centered on the town dock. Mosedbdats within the mooring field fall
within the closure; however, the existing closure enfolpethe DMR is several times larger
than the calculations require.

xi. Benjamin River Mooring Field

The Benjamin River begins in the town of Sedgwick and flows only three miles southwest to the
Eggemoggin Reach. The harbor, located in the Banj®iver, is relatively small and provides
natural protection to a wide range of commercial and reoredtwatercraft. The harbor has no
formal marina, that is, there is no floating dock strugtheebormaster or any other organized
shore-side facilities other than a parking lot. During a review of the area this past season, 70
boats were noted within the harbor, and of those, only 25 could support live aboards. The
average low tide depth used by the Lamoine wateiityshff for these calculations is 18 feet.

The calculations demonstrated that the minimum closure needed for thos slaould be 940

feet. Since this entire area is simply a large nmgpfield, the closure was placed around the
only permanent structure, a small community dock andraoap used to launch boats. The

10



calculated closure zone does not encompass the ertoeng field; however, the closure
established by the DMR closes the Benjamin Rivétsientirety. The closure line at the mouth

of the river serves as both an added buffer to protect the public from potentially harmful shellfish
and to aid the local shellfish harvesters and tlagidé Patrol units in determining an enforceable
closure line.

X. Somes Harbor Mooring Field

Somes Harbor is approximately one square mile in sizenakés up the headwaters of Somes
Sound. The harbor is located deep within Mount Desert Island, the location of Acadia National
Park, and provides protection from the open ocean. Like most marinas in this part of the state,
there is no formal marina or associated docking structure. No sewage pump-out is offieeed t
resident watercraft. The shore-side facilities consist of a parking la amll pier used to

secure dinghies used by owners to access their boats wethnathor. A review of the area
determined that an average of 20 boats are roytinebred in the protected waters of the

harbor. Ten of the boats were found to have the ability to discharge their onboard sewage waste
into the waterway.

The average low tide depth was selected to be more restrictive for this part of the state by the
Lamoine water quality staff. The low tide depth is 6 feet throughout most of the harbor. The
closure calculations determined that 976 feet was the mmitralf radius closure distance
needed based on current boating use within the harbor and the hptrog@nditions in the

area.
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The closure line enforced by the DMR extends from MasontRaistward to Squantum Point.
The circle representing the calculated closure radius isnvitik existing closure.

xi. Sorrento Harbor Mooring Field

Sorrento Harbor is located between the tip of Waukeag Neck and Dram and Preble Islands.

harbor is at the northern end of Frenchman Bay and provides laas@ie for smaller boats.
There is no traditional marina facility in Sorrearbor. The harbor simply consists of a
mooring field holding approximately 120 boats, ranging in size frono ¥® feet. Nearly one-
third of the boats moored in the harbor are part ottmemercial fishing fleet. A recent survey
of the area found that 50 boats had the capabilidrstharging its sewage waste directly into
the water. No sewage pump-out service is offered atarthe mooring field. The shore-side
facilities are limited to a parking lot, dinghy pier and potable water source avidrage low tide
water depth is 20 feet.

The calculations revealed that the current closure would havé @rbbd radius of 1,273 feet.

A circle representing the minimum closure necessargrisered on the small land based pier
used to temporarily secure the vessels when placing thepomtemoving them from, the
water. As depicted below, through the comparison of both the map and het@jnaph, most
of the mooring field is within the calculated closure zonke Gonditional area boundary, which
connects the two small islands with the mainlasdyuifficient in size to restrict the harvest of
potentially harmful shellfish.

12
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xii. Birch Harbor Mooring Field

Birch Harbor is a small inlet that drains into Prospéatbor in the Town of Gouldsboro. This

harbor is similar to all other boat anchorage ane#sis part of the state. There is no traditional
marina facility in the harbor. The shore-side facilities consist of a parking lot and a high-ground
area where dinghies are hauled onto shore when not being used to transport the boat owners to
their vessels in the mooring field. No sewage pump-out syistaenailable to the occupants of

the harbor. During its peak use in the summer hgrihe mooring field will contain up to 30

boats. A majority of the moored boats are fishing vesggiproximately half of the boats have
discharging sewage systems and could sustain live-aboards. The average low tide depth in Birch
Harbor is 15 feet.

The closure zone was calculated to be 801 feet as a half circle radiusleAlepicting the
calculated closure has been added to the map bélbe.entire mooring field does not fall
within the minimum closure zone. Fortunately the DMR ésidblished a closure line
connecting two unnamed points on either side of the mouth of Birch Harbor. The complete
closure of the harbor for enforcement purposes does tdsrigesting by ensuring that it
happens far from the mooring field.

The aerial photograph of Birch Harbor was taken outside of the boating season. No boats are

depicted in the mooring field. The photograph was inclgbeas to provide reference to the
mainland features (topographic layout).
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Marine Biotoxin Evaluation

The Maine Department of Marine Resources has developed a rb@tioen contingency plan
for all marine and estuarine shellfish growing areas. Tine tlusselMytilus edulis is used as
the indicator species when monitoring for paralytic shellfish poisoning (PSP). PSP levels in
mussels usually become toxic one week before soft-shelles déya arenaria Mussels are
sampled weekly from April through October along thérercoast. Additional samples are
collected as conditions dictate, whether to further delineate a clossirapy assess an area
that has experienced a slight rise in PSP concentrations.

Maine adheres to the PSP international toxic level standa@ mi&dograms per 100 g of edible
portion of shellfish. Current state law allows the DMR to immediatelyecany area that
contains toxins or contaminants known to be a public threat. This type ofesrogigjosure
effectively revokes all shellfish licenses; it also grantbently to embargo, confiscate and
destroy contaminated or potentially contaminated shRllfi

When a closure is deemed necessary, biotoxin monitorfignsembers will notify the state’s
shellfish program director. The director will then contact thamagratrol division offices and
alert them to the closure. The marine patrol unmitswork in concert with the director’s office

in issuing notices to the general public through newspaper releases, by contacting local
government authorities and posting notifications in highly visible public places. The patrol
officers will then conduct intense patrols of tifeeted harvesting areas by water and from land.

The DMR has established policy to assist in the coordination oftarnorated shellfish product
recall. DMR requires the certified dealer to cahtae receiving state’s control authority and
provide all pertinent recall and tagging informatiorhe dealer will request the suspect product
to be destroyed or returned to the state of origin fdhéu assessment.
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The DMR is in close contact with the Canadian shellfish authorities andstéte officials

along the eastern seaboard. Information regarding increased taxiaityrowing area and
changes in phytoplankton populations is shared and analyzed. Collaboration by the DMR and
the University of Maine has resulted in the creatioa wblunteer-based phytoplankton

monitoring program. There are 25 groups state wide report weekly to the DMR on their
findings from plankton tows performed at stations assigned by the DMR.

During the 2002 season, there has been one closure due to elevated biotoxin levela.irAn are
the western half of the state was closed on May 10, 2002 to the harvest of mussels and
carnivorous snails when the edible portion of shatllfieached 79 micrograms per 100 grams.
The closure began at Jaquish Island in Harpswell and extended eastward through Bald
Head/Cape Small in Phippsburg. The area was sdmplginely during the closure. On August
7, 2002 the area was reopened when the biotoxin levels were fobaditaletectable in the

meat samples. This closure was conducted in accordance with theslesthbbntingency plan.

The biotoxin monitoring group does maintain a permanentrgesd closure from Moose Cove

in Trescott, eastward to the Canadian border. The closure also extends northward along the Saint
Croix River (Maine and Canadian border) up to tlesti water/salt water divide, including all
associated inlets and bays. Mussels are the only molluscan shellfish affectecpbyniaisent

closure.

A more in-depth evaluation of the marine biotoxingreon will be conducted during FY 2003.

The evaluation will review the entire program to include, fi@lshgle collection, current
methodology and sample analysis procedures, record keeping and closuredissem

D. Current Deficiencies

There were no State Program nonconformities idextifiuring this evaluation.

E. Recommendations

FDA recommends that the DMR reassess the closure zone around the York Harbor Marina in the
York River. Without further written documentation dmaked on current information, the
existing closure zone should be increased to include the waters along Stage Neck in its entirety.

FDA recommends that the DMR reassess the closure zone around both the South Freeport and
Strouts Point Marinas, located in the HarraseeketrR During the field visit, it was noted that
shellfish harvesting occurs in a cove directly north and adjacent to the marina proper. Without
further written documentation and based on current infbomathe existing closure zone should

be increased to include the conditionally approved waters north of the marinas.

FDA recommends that the DMR reassess the closure zone around Paul’s Marina in Merepoint
Bay. Without further written documentation anddshen current information, the existing

closure zone should be increased, at the southern portion of thiegnioeid, to include as much

of the calculated closure as possible.
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FDA recommends that the DMR create a statewide standard for all cogenézated maps
(i.e. GIS based in such programs as ArcView). The above classification mapgroxdded to
this office by the two regional DMR field offices. As observed, there is no consistency in their
appearance. A harvester accustomed to the veliiealrepresenting a conditionally approved
area in one town might unknowingly find themselves hamgshellfish for human
consumption in a restricted area in another townl sidlifish programs rely heavily on the
sharing of information between intrastate agencies. Tlheolaoonsistent data representation
will slow, and even prevent, the needed interstate exchang®mrmation between the DMR
and other state shellfish programs. A single map standard woualthbged with such activities
as implementing a consistent map resource book to be uszaipe collection teams, marine
patrol units, volunteer workers and to be accebgdtie general public through the internet.

F. Corrective Actions taken by the State

No corrective actions have been taken by the state at this time.

G. Action Plans Requested

No formal corrective action plans have been regakstt is recommended that the state submit a
brief response to the recommendations listed above to be added to the file.

H. New or Emerging Problems

There were no new or emerging trends identified eesult of this evaluation.

|. Technical Assistance and/or Training Requested by the State

The DMR requested special technical assistance frofliAeOffice of Field Programs to

assess any potential impact to a shellfish growreg §om a waste water treatment facility.

The Royal River dye study was designed to determine the proper size of the closure zone. The
field portion of the study was completed in August 2002 and the report is currentlyt ifodra

and going through internal review.

The DMR and their New Hampshire counterparts have requested that the FDA Office of Field
Programs participate with a dye study at the Dover WWTP in the Piscataqua River. eTlg riv
the border between the two states.

J. Conclusions

The State of Maine DMR Growing Area Program meets the requirements of the NSSP Model

Ordinance with respect to marina classification. Overall, thiénenalosures and their
management plans are appropriate to protect public health. The Growing Area Staff continue to
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work toward the complete implementation of every aspect of the Model Ordinance. The staff
members have identified and have begun additional studies and projects to help further
strengthen the state program. No additional FDA followvilibe required as a result of the

FY 2002 FDA Growing Area Program evaluation.

K. Summary of the State's response to FDA evaluation

The DMR concur with the findings of this evaluation and its recommendations. The DMR also
believe it to be a fair and reasonable representation of theangortion of the program. The
format and presentation, including the use of aerial photos in conjunction witlagsepnovide

a clear and concise report.
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Appendix 1

FDA guidance issued in June 1989 describes the proper procedure when establishing a
precautionary closure zone around a marina foptimpose of protecting public health. The
following formula was used to calculate the size of the recardetclosure.

Number of Bat Slips = B
Number of ople on board = P (default - 2 people assumée bn-board)
Fecal loading per person per day = 2XHO

The number of boat slips and the assumption of people on-boardestevhen the actual
number of boats with disposal systems (heads) has not been documented.

Dilution Volume Required = BxP (2X3ABC) = DV (liters)
14 FC x _1000 mL
100 mL liter
Average Mid-tide Bpth = AD (meters) (conversion - 1 meter = 3.3 feet)

in Vicinity of Marina

Closed Aea Required DV (liters) = CAR (nf)
AD (meters) x__1000 liters

cubic meter

BBBBBBBBBB

Radius - Half Circle of = —2/S(CAR) = R (meters)
Closed Area
(straight shoreline)

Any marina where the half circle radius would not be appropriate, a closure ofdhlatesl
surface area (fiwas used.

/1) .
= York Harbor Marina

B = 75 boats with heads x 75% = 56
P = 2

DV = 1.6x18liters

AD = 47m

CAR = 3.4x18n’

R = 465 meters (1,535 feet)
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i\ _ _—
=~ \Webhannet River Mooring Field

B = 62 boats with heads x 75% = 47
P = 2

DV = 1.3x18liters

AD = 40m

CAR = 3.3x18n’

R = 458 meters (1,511 feet)

™\
&

‘l

Falmouth Foreside Mooring Field

B = 700 boats with heads x 75% = 525
P = 2
DV = 1.5x1&liters
AD = 79m
CAR = 1.9x186n?
R = 1,099 meters (3,626 feet)
/N .
=~ Royal River Boatyard
B = 30
P = 2
DV = 1.4x18liters
AD = 3.6m
CAR = 3.8x16n?
R = 155 meters (511 feet)
LN .
=~ Yankee Marina
B = 86
P = 2
DV = 3.9x18liters
AD = 36m
CAR = 1.1x18n?
R = 264 meters (871 feet)
/N . . .
=~ South Freeport Marina and Strouts Point Marina
B = 114
P = 2
DV = 3.3x18liters
AD = 10m
CAR = 3.3x18n7
R = 458 meters (1,503 feet)
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by .
= Paul's Marina

B = 50

P = 2

DV = 1.4x18liters

AD = 42m

CAR = 3.4x1dn?

R = 465 meters (1,535 feet)
iy .
= New Meadows Marina

B = 20

P = 2

DV = 5.7x18liters

AD = 40m

CAR = 1.4x10n?

R = 298 meters (983 feet)
gy -
=~ \Whites Island Mooring Field

B = 25

P = 2

DV = 7.1x18liters

AD = 70m

CAR = 1.0x180n?

R = 252 meters (831 feet)
o -
== Benjamin River Mooring Field

B = 25

P = 2

DV = 7.1x18liters

AD = 56m

CAR = 1.3x180n?

R = 285 meters (940 feet)
/N R
=~ Somes Harbor Mooring Field

B = 10

P = 2

DV = 29x18liters

AD = 20m

CAR = 1.4x18dn?

R = 298 meters (976 feet)
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2

=~ Sorrento Harbor Mooring Field

B

P
DV
AD
CAR
R

/.

&

(

B

P
DV
AD
CAR
R

50

2

1.4 x 18 liters

6.0m

2.4 x 10n7

389 meters (1,273 feet)

=~ Birch Harbor Mooring Field

15

2

4.3 x 18 liters

45m

9.5 x 16m?

245 meters (801 feet)
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